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(Hit 


vi 



Bredkamp <16L, 22589 H«j 


o* 


. G 


ermunv 


\ its i n \(: i 



<■ genera Knt’iea anti l’mmolnclwn 


are r«*<I m<*«m 1 i<» tlit* svnonvtm of Rh(unmcUoph\iliini. 

• m V * 


lack o the septum venation, and tin* type ol in- 

e (lower color is said to l>e yellow in 






new combinations R. afghanicunt, R. erysimo- Prionotrichon and while in 

>1 * m. fa 




ides, R* fiexuosurrii R. gaudawense, /?. ghorunum, R. 

kamelinii , and A\ pseudoparrya are proposed. A key 



tile type specie's of 

white to \ el low (lowers* 


e latter genus 


as ereamv 


i l i 



‘ trieliomes in both R. 

to all nine speedes of the central Asian Rhamma- pachyrhizum and R . jrutex are iticdi fixed, sessile. 

and their two rays are rather soft and often crisped. 



is presented. 


Asia. Brassicaceae. Koeiea. Mito- 

ph yllum , Prionotrichon, Rhammatophyltum. 



>ie 


ally 




maiimmiaceniis 


trichc 


lines, wine 



are 


found in Erysimum L.. hdndaria Desvaux. Farsctia 


Ti 


During work on the Brassicaceae for the forth- also met 


urra. and main oilier genera < 



>1 Bra 



< 


and 2-raved, but their rav 


sieaeeae, are 


art* ai- 


coming volume of kuhitzkis Families and Genera 


wavs rigid and straight. In the two origin* 


peeie 


of Vascular Plant s, it beeame **\ i«l«-nt dial tlu* limits that Bolsehantsev and Vvedensky (1948) assigned 

i list men I and that some to Prionotrichon, P. pseudoparrya and P. erysimo- 


>1 


several genera neet 



nonienelatiiial manges art* necessary. 


\ 


ease in 


ides, the trieliomes strongly rest* mill e those of 


point is the delimitation ol the genera Rhammato - 
ph yllum (). F. Schulz. Prionottichon Bolsehantsev 
& \ vedenskv. and homed k. II. I lechinger. 



in having 


sol l 


, crisped rav 


s, but 


- * 

S< 



a) proposed 



e genus Mitophyllum 


their two rays have a lew minute lateral branches. 

Finally. Bolsehantsev and Vvedensky (1918) indi- 

■r ■ 

cated that the septum in Rhammalopln/lum is 3- 


to accommodate a species previouslv placed in Ar 
abis I,.. A. pachyrhizum Karelin & Kirilov, vv 
endemic to kaz; iklis tan. He (Schulz. I 933b i re- 


v cinet 


I. 


\v 



that of Prionotrichon is not veined 



However. the septum in species of Prionotrichon 
as a broad central band sometimes marked bv the 


name< 


i 



e genu 


disenv ered that In 



yllum because he presence of cither a distinct midvein or 





et 


faint 


is a later homonym veins. Veined septa are rare in the Brassieaceai 


In 



it of ( ireene (1904). Mitophyllum (beenr is 



now recognized as a synonym of Streptanthus Nul- 

°5; Boll ins. I 993). Rhamma- 



llicir oeeummee in both Rhammatoph \ Hum 
prionotrichon further supports the union of tin* 



(A l-Shehbaz. 






*ra. 



e relore 


iclieve 



* 

4 



< 1 



er 


toph yllum remained monotypic until Bolsehantsev ences in llovver color, indumentum, and septum. 


(I 952) and Vassilieva ( 



<* 


aeh added another 


vv 



skv 


species. 

Botsehantsev anc 


tin* gt*ims Prionotrichon and separated it from the rej)rt*st*nted 


were claimed by Bolsehantsev and Yveden 

(194 ° 


o) to support the recognition of two i t i < 1 1 * - 


I Vvedensky (1948) proposed pendent genera, are artificial and only one genus i 


closely related Rhananatopln Hum bv flower color. 


Botsehantsev (I9f>6. 1987) expanded the 
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Novon 


of I*runmtrichon to mrliidc most of the species 

(l‘>ol. 1 * W > I. I *)(>{{) placed in k<H‘i<'ii 


I 


\cc imircr 


! ‘ 




ii to not* 



at R re hi Hirer ( I 93 I) as- 


that 

more alfinities 

/. It 

t*ra above. 

as- 

\s <h*limite< 


Ei 


\sinuim than to am o! the urn 



\ 



I IK I 


urnet 


oeiea to tlir trihr MysseaC hut later hr ninr species distributed from eastern Turkmenist; 

Mirhaiiistan. northern Taiikista 


(Reel'd tiger. 1963) assigned it t<> the trihr 
olrar. 



< astwan 



\\ 


(*o 



ast, Botschantsev (1966. 1987) southern Kvrirvzslati. eastern ha/ 


placee 


m 


< < u 



t r ( 1 


mis in tar Vraltidrae. 


\ 11a\ moon ol westernmost 


whereas Srlml/ (1936) placed Rluunmutoidnllum has not yet hrrn 


next to Erysimum 

U 


in 


ir tribe 



rs 


perideat 




>\ 



t *>< 



ors i 


w 


\\r roll 


piuceine 

sider one germs in four tribes elearh shows th< 


((diina), hnl it is Iiki k I\ to In 


Kazakhstan. 

anti iht* 

Mongolia, d h 

e genus 

*om western 1 

Xinjiang 

Immd at h*as 

‘1 in the 


w esln 


part 


< 


>1 I)zungaria. RIhammutophyllum 


consists ol 



is or 


S 111 ts 



is with linear to Mi 



*u Mrs 



< 


evaluation ol generic and tribal form, entire leaves that are attenuate into a persis- 


rr 1 ■ 



msliios in tin* Brnssicarrar l>ased on few inor 



lent hasr. o leu slig 



swollen nodes. minute v 


ph 


oloioraJ r 


luirartei 




coin r\ 



s. Will 

is unrrrlam what the nrarrst dendritic trichnmes. vellow. creamv white, or rands 


molecular studies stalked, softly subnialpighiaeeous. or rands sub¬ 


let; 


am 



(* ^ i 


d Rhammatoplnllum (me 



in 


rnmotriehon i are. On 



iasi> < 


.1 



k 

ill 


t Wien 


i * 


at 


purple petals, Inliscplate. torulose fruits, distinctly 
veined (nut valves, and flattened, winget 


mar 


and fruit morphologv. and indumentum, it 



irars 


nimat. or ran 


Is 


w i rune 


seeds. We consider the 



that Rluimnuitoplw 
Erysimum than to am other ne 


is perhaps more related to presence of incumbent cotvlrdon 


tlx 


| x *ci 


<*> 


Reel 


h 


seei in inn 


v tniea im 


96! 1) aerount of k oeiea lor Eloru 


rd a hrtrrogeurou 



penes now assumed to < 



ample, K. < 



ana 


k. II 


assemniage of 

emit genera, l or ex- 

I I 


original Iv placed in Rluimntatophyllum and arrurn- 

ose assigned to Rrionotriehon to hr 

c 1 

lent to support the main- 



onrs in 



a mmnt character m 


lermnec ol two genera. 



\ecl 


linger wa 


own 




>OlS( ' 


ant>ev (I 937) to hr a svnomm ol 1 rahii 


fruticulosa C. \. Meyer, a species also treatec 


Kliamiiialnplivlliim (). L. Schulz. Repert. Sp. 


IN 


ov 


‘O' 


\ ! * 


o 


33 


I 




33 


ial saint* flora (Hedge. 1963) m a t 



rent trihe. 



O. E. St 



. N 



I tased on 


. Bot. ( 



Fc 



\rahideae. It is lug 


fruticulosa wot 



unlikely. however. 



it A. 


Berlin-1 hihlem 



: <372. 1933, non Greene 



< * \ r 



alk ht* retained in Am hi 


s 


,Ci 



Bot. Ohserv. (ait. 


( M > 

< >< ». 



r > ^ 



»K: 


H iCil Use 



t* gCllll 


as preset! 


llv 



y i 


H I 



iv h‘tir and neetis In ht* chv idrt 



rlrar- 


sr\ rn 


Rhamuidtoplnllum pack \ rhizum (Karelin Ov 
Kirilov) (). E. Sr 



segregates (h 


el ah. I999|. 


Polatsehek and R 



i mum 


inger < 1963) retained Erys - 
gaudanensr latvinov in Erysimum despite 


it* 


< > 


w 


onset \ am 


I that genus lx*r; 


i no milt* later; 


ial I lie t l it homes art* not tv pie 


m 



chortle morphologv ; 
Botseliantsev I I VMt *) 


ru * 


ill 


P 


rtofu 


Until 


im 


e t»st* \ 


r<dated t< 



thev hi 

m 

l\(* soil 

ant Ik *s. 

On 

til 

1 other 

asj x 

!*t 

as < *iirn■ 

■et in 

pi 

and in 

(*! >u; 

sit i 

si x *c irs 

we 

ree 

rr\ si monies. 

R. 


crisped ravs 


t 


);t>is o 



d tl 


Rrionotrichon ILtlseliantsev Ov \ v<*(l«*nskv. litil. Mater. 

0 

(»erh. hist. Hot. /uol. \kad. Nank 1 zhekst. S.S.H, 

12: 3. IM 18; ^\n. nov. TYPE: Rrionotruhon p$eu- 

dopurrut Botst liaiitsev t\ \ vedenskv. 

t 'i 

Koeica h. II. Rrchinger. \ 11 /. Ostt*rr, \kad. \\ i>s.. \lath.~ 
Xatiirw i>>. hi. 91; ()(!. 105 I. S\ n. no\. 1 ^ LK: Kocuni 

m 

afi'hanica k. 


xtvimiivr. 


It^ | 


H; 



le ^p<* 


I Mailt 


uhshruhs or slirul )>. I rit* ionics uniee 


g it to 


x ■ 



ar. t*g ant 



,u 


s<» 





man ngiiaet*ou 




ul 


>m 


herei 


m 





gniaetMHis w 



a lew lateral minute branches 


as Rhammatophyllum crysimoidcs. R. ghorauuuL R. rarek sulxlenthitit*. Stems erect to ascent 


111 ! 


kamelinii . and R . pseudopan \ a. 


>ranrhr< 


11! 



v swollen at nodes. Basal Iravt 


Rechi tiger (I9(>8) lransh*m*d Rarrya karatavica absent. Cnuline leav<*s s(*ssih* or raivk pt*lit»late. 


Lipselut/ l<t Koeiea , but because ol its typical Iv 



orm tt> linear o\ 


*t*olalt*. not aunculate. eu 


« i 


stellate. st*ssile. ngitllv ra\t*t 


ichomes and drn- 


ire. Baet*iu«*s several lloweretl. t*hraelealt*. eorvm- 



talt*. ranrsrrnl, t lost*k overlapping leaves, 

cies dt»es not resemble am inrmhrr of R 



* spe 


ms!*, elongated in iriul. I 


« # 



I 


arr\a ot 


g pedicels sienoer, 
is(*t*ntliiig to divaneale. Sepals oblong, deciduous. 



v 





(111! 



lg Koeiea ant 


I / } ri 


rtono 


as (*( 1 


nd 


111ii. s 


X 



last* til lateral pair ni 

I 



cate, margin membranous. 


trillion ). Nabtev 'ML2) plat*etl llu* species m 
uinnotvpie genus Rotschuntzenu and mdi(*ated that whilt*, or rarek 


ac¬ 


etal 


s veiiow. rreamv 



Me. Iniigt*! 


the 


in se 


[ial 


11 (let 



t*r> Irom \mhis. Rrionotru lion 


am 



II 


ow - 


7 latophvllum in having different trichomes. 

*v<*r. the placement <d this species in a monntvpic 


l\ t lawt*d: blade ohovate to spatulate. apex olitu 
Stamens (), U d rath nanx mis; 



se. 


anit*nts not dilated m 



i u 
1 ^ 



Hall 


t *i u *( 


I at 



last*; antht*r> nhlnng. apieulalt* 


it*nu> i> inappropriate*, and we believe 


that ii show 


1 1 m • \. \rrlai glam Is < <» 



i 



nvd suhltaiding 
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>ascs of all stamens; median glands |>resenl or ad- 
stmt; lateral glands often annular. Ovules 16—10 per 

dehiscent sili(|ues. linear, latiseplate. 


ov ar\ 


. K 



sessile or shortly sti[>itale; valves leathery, u 
distinct midvrin, hairv as leaves. 



1 1 


lorul 


ose; re 



rounded in cross section, visible; septum complete 


i m 


mbr 


anous. ve 



ess or \v 


itli 


1—3 long 



veins; style obsolete or distinct and to 2 mm long; 


stigma capitate, e 



e oi 




s unisenate. 


winged 


nut rgined. 


or wingless, oblong, strongly 


flattened: seed coat not mucilaginous when wetted; 
otvledons aceumbent or rareK incumbent. 


< • 


1. llliniiimuto 

Kirilov) 0. 1 
Yeg. 33: 

r ■* 

N Kirilov 



inn ]>achyrhi 


are* 


tin N 


j * 



. Report. Sp. Nov. R egni 







s pathyrtuza rvarenn 
Soc. Imp. Naturalistes Moscou 

15: M I. 1842. MUophxllum pachyrhizum (ka- 

. Mot. 



k; 



re 


I in & Kirilov) (). E. S 





mi I 1: 872. 1933. TA PE 


ngana 




semas 



(iart. Mcrli 
[ Kazakhstan. I )zu 
tween Ayaguz and Donsyk, 1841,6. N. Karelin 
& I. i\ Kirilov 1193 (holotype* LE; isotypes* P. 

TK). 



Kazakhstan. Kyrgyzstan. 


DLs 

We ha\e not seem the tvpe collection of 

krascheninnikovii A. N. \assiIje\a 




(\assilje\a. 1969). and based on it 



antv in 


ower color and oilier characters to R. pachyrhizum . 


we follow Gzerepanov ( 1995) in reducing the lormei 
to svnonvrm of the latter. 


1. liliummutnplivlluiu gaudaneiise (Litvinov) 

m. * 




\I-Sliehbaz & (). Appel, comb. nov. Basionym: 
Erysimum iioudanense Litvinov, Trudy Mot. 




Iriih 


> 


on notu 




I 


33. 



2. Priono 



msc 



Novosti Sist 



SSIl. 




jitv inov) Botsclianlscv. 


. 3 


< ec 






lo. ( 

ms hemosis 


monlium prop® Gaudarn” 28 Apr. 1898. I A I. 


Litvinov SIR 



LE; isotvne. 


m 1 





Turkmenistan and Afghanistan 


llhammalopliyilum ghoranum (K. II. Reohin 



ger) Al-Shehbaz (). Appel, c< __ 

ionvin: Koeiea irborana K. II. Ke< 


as- 



gcr 


\nz 


* r 


t fsteir. 




I ss.. 



.-Naturvvi kl. 101 


12>. I9(>4. Vrionolrichon mhoninuni (K. II. Kr- 

V, 

Botscliantsev. Novosti Sist. \vssh. 


cm m ger) 


Hast. 24: 97 (1987). TAPE: Afghanistan. Prov. 


Ghorat: Shutar Khan Kotal 




aiiiraren and 



(.1 


Sharak. ca. 34°2 ( VN, 


6 I 55'E, ca. 2725 m. 27 Julv 1962, A. //. R< 

m 

chinger IRRO 6 (holotype. \\; isotype, MO). 
Distribution . Endemic to Afghanistan, 


6. llluiiuiiiutopliyHiun kaincliiiii (Botscliantsev) 
Al-Shehbaz (). Appel, comb. nov. Basionym: 

on kamelinu Botscliantsev. Nov ost i 

Sist. Yvssh. Bast. 24: 98. 1987. TYPE: Mon¬ 



golia. Altav Alts., I Iiaslv jn-OoL Bulgan-Gol. 

10 July 1984, R. L Kami 



fr S. 



(HI 


331 (holotype, Lh; isotype, MO). 

Distribution . Kndemie to the Altav region of 


Mongolia. 


2. Ilham mat opliv Hum frutex Botscliantsev A 
Vvedensky, Bot. Mater. Gerb. Inst. Bot. Akad. 


Nank Uzbe*ksk. S.S.K. 13: 9. 



52 

♦ /j— i, 


r i ^ 



K 


I Kazakhstan |. \V Bctpak Dala. vicinity of kem- 


derlik 


red ciav 


s I ( 


»| >e 


24 Mav 1936, />. Mi 


ronor & V. Pnzi 353 (liolotype, TAK) 


Distribution. Endemic to 



tan 


3. Kliaiiiiiiatopliyllum erysimoides (Karelin vK 
Kiri I ov) \I-Shchbaz eN (). Appel, comb. nov. 
Basionym: Arabis erysimoides Karc I in & Kiri- 

m* 

lov. Bull. Soc. Imp. Naturalistes Moscou 15: 
145. 1812. Prionotru hon erysimoides (Karelin 
vY Kiri I ov) Botscliantsev Ik Vvedensky, Bot. 
Mater. Gerb. Inst. Bot. Zool. Akad. Nauk Uz¬ 
beks!. S.S.K. 12: 8. 1948. TYPE: [Kazakhstan. 

between Ghulak and Ai rivers, 

/ / 92 i I 10 - 



gana 


1841. G. S. Karelin & I. P. 
lotvpe, LE; isotypes, B. P). 



Distribution . Endemic to Kazc 



stan. 


i . 


K ham in a I opliy llu in pseudoparrya (Bot 


sclumtsev & Vvedensky) Al-Sbehbaz vN (). Ap¬ 
pel, comb. nov. Basionvm: Pnonotricbon pseu- 


rya Botscliantsev iN Yvcdcnskv 

l|pr 

Mater. Gerb. Inst. Bot. Zool. 




>1 




l 

bekst. S.S.K. 12: 8. 1948. TYPE: (Tajikistan 


z- 


Alaiskv Range*. Karategen. near river 



■ * 


love Sang 



10 Sep. 1927. /. A. 



Su 


{.ora 


1563 (liolotype*. I AK). 

Distribution . Northern Tajikistan and southern 


Kv 


rgvzsu 



8. II liammat opliy Hum flexuosiim 


(K. II. Ke 


o 



ger) Al-Sh(4il»az N (). \pp(*L nmik nov 





ger. 

KL 


asionvm: Koeiea flexuosa K. 

\nz. < tsterr. Akad. \\ iss., Matli.-Natiu wi 

101: 426. 1964. Prionotriehon flexuosiim (K. 

echinger) But schantsev, Novosti Sist. 



Vvj 


ss 


h. Hast., 24: 99. 1987. 4A PE: Afghani¬ 


stan 




I' ro v 



: Sanglakht. above* 



cz, ca. 


34°30'N. 68°32'E. ca. 2400 m. 12 Julv 1962 

w 

K. //. Recbinger 1R027 (liolotype, \\ ). 













4 


Novon 


/ Hstribi it ion . Endemic In Afghanistan 


nun: Mglianislan am 


urkmrnistan 


* • 


*). Kh uinmutoplivHum afglianiemii (k 



r 



get) Al-Sh< 



)az vN (). Appel 


t a) 

liasiunvm: Koeien ufxhanica k. II. Rec 

W l 


ml) 



* * 

\nz. ()sterr\ Akad. \\ i: 





.-N< 



I ss 


> 

u* 


MOV 


get 

r 1 

k\ 


\. R. i 



rust 


8 b 


r la 


g\ 1 H > 


< > 




on* in 


irons ouisiue; 

*t. lo 0.7 


iimi: slv 

k I s| i 


I lk Pit * - 

-2 mm: kiii- 


ln ami k\ rg\zst; 


91: 00. I9f>|. Ibionotric hon afghanicum (k 


• m # 


P B- 


R. psrudoparrya 



V 


. Rechinger) 

vssh. I {a si. A: 


m 1 1 s r I i a n t 


sr v. 


N 


ovosli Sist 


ickmmledstnents. VV 


e arc grate 



r ■ i 


lo Jalvaua 


125. 1966. TYPE: \bdiani- Shulkina lor her htd|> in the translation of Russian 


m. 19 Aug. 


stan. Rend-i Amir, 2800 
Kiin* 28 lo (holotvpe, C; isotvpe, \\ 


9 18. I/. 


Distribution . Endemic* lo \l 


gh an ist an. 


kt:v to i nr; Si*i o n s of RuwnnroPMYLLi u 


a 


TYichomes siihdrndriti< 
Mibmalpighiarrou 
w ide: sen l> I 


larch im\nI v\ uii lew( a 



s i 



s (2..>—)3— i.o mm 
>ani\ winded all around; Mghan- 

W f (1 

islan ... . V). A*, afghani 

a ™ 

Iriehomes rnalpighiaceous or suhmalpighia* 

eeous; fltlits I—2(—2.->) mm wide; seeds wingless, 
margined, or narrow l\ winged ; 
hroi id I v wanned dish 


*> 



iimiiml. rarrlv 



} • i 
— 41 . 


Triel 

lollies 

uni a 

auclir* 

seec 1 

s w i rig 

3a. 

1 Vtals 


eaves 



•uvriv nfiainiginarroiis w 



ilh 



I 




31 


l ravs: cotyledons ineumhe 
rare I v obscurrh marginei 

a' " 

»le: shrubs ea. 50 tail l; 

2.5 nn 0.9—1.2 mm; ka- 

. . 2. R. !rut 

« * 

eream\ vvime; plants suhslinihs 

eaves (2.:>-)3 7 cm 


■ • 




■ * 



•>u. 


t ■ i * 


/akhslan 

Petals 

I i >- 3 (> nn tall; 
ea. 0.5 mm: Kazakhstan and Kyrgyzstan 

* V ft 

I. A\ parlnrhi 

aeeous, with mmule 

o 


r.\ 




a m 


Irirhomrs suiiiik 
lateral hranelies on 




I! M 

i n 



ih 


rav s: eol \ l< *< Ion 


aet 

la. 



>enl; seeds winged, rarek margined. 



.eaves willi a distinct petiole 0.5-2 nil 
long; Irinls > 15 em long; re 
between the seeds in malnn* I mil 



im slraig 



> 


>a. Petals 10 13 X 5—7 mm; leaves 2— 

i mm wide; petiole I 2 em long; 

Ml av ol Mongolia . . . 0. A\ hiunrlum 
5 b. Petals <—H X 3—1 mm; leaves lo I 

mm wide; petiole rarelv to I em 
long; Kazakhstan . , 3. R. crwinmidrs 

I.('a v i *-» st*sstit 1 ; 



s 1.5- 

repnim olten eonslrielet 
seeds in mature 
0 a. Cvnophorr I 3 mm 
fle\inMi> in (mil: ster 


I(—5) em lorn 


ie| Wet'll 



n* 

e 



long; raeemes 

([ T 

!e shoots often 
well developed, with lt*avt*s lo 2—3 
em long; Afghanistan 8 , R. flexuosum 
Oh. (rv noph ore obsolete, rarelv lo 0.7 mm 

long; raeemes not lleuious 
sterile shoots absent, if presen I 11 it 
leaves rarely lo 

. f n 

eaves Hal; seeds dislinellv 

winged all amund; Mglianislan 

c 1 |i 

...). R. glwrununi 



w i 



.5 em 


long. 


i i 


a 


.ea v es 


4 f 

h 



perils narrow lv 


v pinaie; 
margined at 


r* 


raM ilisl; 

I ‘rials 



4 I 

4 >a. 


i 



outside: g\- 


nophorr olisoleh*: >!\ le in 


t<*\t. Vl( 




ael ((fi 



M ' 



(>M \ Ik 


iraeh lor their help vv i 



le literature. 


Iateratun' ( 


t •< 
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t> * ■ .11* 
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). 


3: .3-20 



e (auedeiis notae enlieae. \ovosli 

Si>t. Vvssh. Uasl. 3: 122-139. 

- 1987 . Dt* gene re Rrmnotnchon BotS( 

((aiieilerae-\rabid<‘a(‘). Novosli Sist. \v 


SS 


1. el \ v et I 

Hast. 21 



90— 

- V. 
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